In vitro contraction rate of collagen in sponge-shape matrices.
Connective tissue substitute can be made of collagen sponge-shaped matrice which is reconstituted by freeze-drying a collagen dispersion. This procedure is then followed by a crosslinking treatment to decrease the in vivo biodegradation rate. In the present study, collagen dispersions made of collagen fibrils with a D-staggered pattern were submitted to the following treatments: (1) cyanamide or glutaraldehyde was introduced during the dispersion step followed by the manufacture of sponges; (2) uncrosslinked sponges were exposed to formaldehyde vapor; or (3) uncrosslinked and crosslinked sponges were severely dehydrated. To characterize the in vitro contraction rate, the surface areas of sponges were sequentially recorded in relation to soaking time. Contraction did not significantly occur when sponges were chemically treated. However, collagen in sponges treated by either severe dehydration or by both cyanamide treatment and severe dehydration contracted. On the other hand, the different treatments of the collagen modified the distribution of the D-staggered pattern within fibrils. After glutaraldehyde treatment, the periodicity of collagen fibrils disappeared and large fibres were observed. These experiments show that the different treatments of the collagen can be useful for designing a contractile as well as a non-contractile biomaterial.